The impact of renin-angiotensin system polymorphisms on physiological and pathophysiological processes in humans.
The renin-angiotensin system plays a central role in health and disease but the determinants of renin-angiotensin system activity have not been fully elucidated. Physiologic genomics continues to be an active area of research that emphasizes definition of phenotype and clarification of non-genomic factors that influence the genotype-phenotype correlation. A common variant of the angiotensinogen gene (T235) predicts elevated levels of circulating angiotensinogen, and polymorphisms of this gene have been linked to physiologic responses and to the risk of cardiovascular disease. The angiotensin-converting-enzyme gene insertion/deletion polymorphism, although not considered functional, has been associated with physiologic responses and disease risk in hypertension and diabetes. A polymorphism of the angiotensin type 1 receptor gene, A1166C, has been the focus of several physiologic studies. These authors will focus on mechanistic studies in normal humans and those with diabetes mellitus or hypertension that examine the impact of these polymorphisms on physiologic responses. Recent studies provide divergent results. Many have shown that mediating factors interfere with the genotype-phenotype correlation. Studies in normal individuals and in those with diabetes mellitus have shown that sodium status and glycemia can alter the impact of genotype. In individuals with essential hypertension, the pathway between genotype and physiology can be disrupted by gender and/or race. Divergent results in many studies may be attributable to various non-genomic and environmental influences on the pathway between gene polymorphism and physiology. Clarification of these factors should allow a better understanding of genotype-phenotype correlation.